ENGS 341 – Heat and Mass Transfer
Spring 2026
Dr. Bryan Cobb
Trexler 266A
E-mail: cobb@roanoke.edu 
Office Hours: M 10:00-11:30, Tu 9:30-10:30, W 9:30-10:30, or by appointment

Pre-requisites: ENGS 192, PHYS 202
                                                                                                                                                                                           
Course Materials:
· Laptop with Microsoft Office products, GNU Octave
· Texts: A Heat Transfer Textbook, 5th ed (available at ahtt.mit.edu) and Introduction to Engineering Thermodynamics (available at https://pressbooks.bccampus.ca/thermo1/)
· Engineering Paper

Instructional aspirations:
An introduction to the fundamentals of heat and mass transfer with continuing relevance due to the industries of nano-engineering, bio-engineering, and alternative energy methods. Thermodynamic principles and properties will be explored from an engineering perspective. 

Expected learning outcomes: Successful students will be able to –  
1. Articulate the definition of the various classes of heat and mass transfer – conduction, diffusion, convection, and radiation – and cite examples of their natural and technological importance
2. Appreciate the relevance of the laboratories and their relationship to the fundamental classes of heat and mass transfer, while contributing effectively as a member of a team.
3. Model an engineering system – an engine incorporating all classes of heat transfer -- using software tools to display graphing and data modeling to represent the engineered system 
4. Create a useful approximate analysis of this engineering system, and communicate the analysis to the class clearly and succinctly.

Expectation: Students are expected to put in a minimum of 12 hours/ week of work in order to successfully complete this course.

Attendance: Attendance is essential for success in this course and the Engineering Science program. I take attendance daily and expect you to attend every class. If you have a planned absence, communicate with me in advance and provide documentation of the reason for your absence. If you miss class due to unanticipated circumstances, communicate with me as soon after the absence as possible.
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Homework: There will be approximately one homework set each week, consisting of problems from the lectures given during the week. The homework sets will be posted on Inquire. Occasionally, I will assign homework problems in class. Assigned homework must be submitted by the indicated due date. See the late work policy below for more details.

Quizzes: There may be occasional quizzes held during lecture time. The quiz may be unannounced. There will be no make-up quizzes if you are absent without a valid excuse. Quiz grades will be applied to attendance & participation.

Final Project: You will work in a small group to research and write a pre-feasibility study for an energy project that could potentially be implemented at Roanoke College. We will devote some lab time toward the end of the semester to the project but you will also be expected to work on it outside of class/lab. Your final submission will include a written proposal and presentation.
Exams: There will be three exams during the semester.  Each exam will cover the material listed on the syllabus and/or as informed by me in class. All exams will be cumulative. See the class schedule at the end of this handout.

Final Exam: The final exam (exam 3) will be in-person and is scheduled for 8:30 to 11:30 am on Saturday April 26th.

MCSP Colloquium Series: You are required to attend at least 2 of the several talks as a part of the MCSP colloquia this semester. You have to write a reflections of the talk to get full credit. The reflection papers are due within one week of the talk.  MCSP credits will be factored in while determining the final grade. This particularly helps students who are on the cusp of a letter grade. 

Lab: Please note that a significant portion of the course work is dedicated to lab.  This is an opportunity to put into practice many of the techniques and principles that are introduced within the classroom. Regular attendance in lab is essential.

Late Work: Assignments submitted late will be penalized 10% per day.

Make-up Exams:  Make-up exams will only be allowed in extenuating circumstances.


Participation:  What it means to “participate” in ENGS 341 includes the following: attentive attendance in lab and lecture, engagement in question and answer, working on in-class problems, reflective write-up for one extracurricular lecture or presentations, and responsibility for your own learning (office hours, etc.).  Students are expected to put in a minimum of 12 hours/ week of work in order to successfully complete this course.

Office Hours: Please take advantage of the office hours prescribed above, or make an appointment with
me. Drop-ins are at the total mercy of my daily schedule.

Inquire: Inquire will be used routinely to facilitate your learning. I will post announcements, notes, assignments and other communication. You are expected to check the course site once every day, so that you are aware of schedule, assignments, help tips, etc.

Academic Integrity: Maintaining academic integrity is a mutual responsibility for all of us. I will be respectful of your time and make sure I am available during my office hours and will communicate with you in a timely manner. I expect the same in terms of your timeliness, honesty and sustained effort. Roanoke College has policies regarding academic integrity that apply in this course which can be found online (www.roanoke.edu/academicintegrity).

· Collaboration/Group Work: One stark distinctive of 21st century science and engineering is the degree of collaboration within the community. As a part of this class, time will be spent in group collaboration in/outside of class. We will spend some time discussing the difference between collaboration and plagiarism. Collaboration relies on the individual strengths and contributions of each group member to produce deeper understanding.
· Plagiarism: Plagiarism exists when someone takes personal credit for another’s creative (usually written) work, which includes your classmates or content produced by generative artificial intelligence (e.g., ChatGPT). Two practical indicators of potential plagiarism: 1) you are not thinking for yourself while completing assigned work; 2) you are not properly recognizing others for their contribution (including your own classmates).  Please consult your instructor if this is unclear and/or you have questions.
· Electronic devices: Use of electronic devices (e.g., phone or graphing calculator) is prohibited during quizzes and tests unless I specifically authorize the use.
· Generative Artificial Intelligence: Since a central goal of this course is to help you become independent and critical thinkers, use of generative AI tools to create written reports, presentations, and designs must be limited. You are allowed to use generative AI for brainstorming, research assistance, learning about concepts, and writing support, so long as it enhances your work. It must not inhibit your learning or demonstration of fundamental skills such as critical thinking. As a professional, if you are able to use technology to help you produce better work more efficiently, you will likely be rewarded. If generative AI does your job for you, you will be replaced. Here are some guidelines for generative AI use on assignments in this course:
· Communicate when and how you use generative AI
· Be prepared to clearly articulate your contribution to the work
· You must understand everything in submitted work.
· You are responsible for the work you submit, so check it thoroughly
· Copy-and-pasting sentences, paragraphs, or entire documents from generative AI is considered plagiarism


Accessible Education Services: Accessible Education Services (AES) is located in the Goode-Pasfield Center for Learning and Teaching in Fintel Library. AES provides reasonable accommodations to students with documented disabilities. To register for services, students must self-identify to AES, complete the registration process, and provide current documentation of a disability along with recommendations from the qualified specialist. Please contact Laura Leonard, Assistant Director of Academic Services for Accessible Education, at 540-375-2247 or by e-mail at aes@roanoke.edu to schedule an appointment. If you have registered with AES in the past and would like to receive academic accommodations for this semester, please contact Laura Leonard at your earliest convenience to schedule an appointment.
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